Crown ethers are relatively new extraction reagents.'-'
Procedure
Two ml of 0.001 M (=mol/ l) iron(III) containing an adequate activity of 59Fe in hydrochloric acid was shaken for 1 min with 2 ml of 0.05 M crown ether in a test tube (12 mm o.d.X120 mm) with a groundglass stopper. After about 5 min, 1-ml portions of the separated aqueous and organic phases were transferred to polyethylene test tubes (15 mm o.d.X100 mm) and the counting rates were measured.
Prior to flame atomic absorption determination, iron (without 59Fe) was back-extracted from the organic phase by shaking it with an equal volume of 0.1 M hydrochloric acid for 1 min. extraction and back-extraction gave overall recoveries of more than 95%.
Iron(III) was more satisfactorily extracted from 0.1 M hydrochloric acid-(10-12)M lithium chloride solutions (Fig. 2) than hydrochloric acid solutions. Even 15C5 and 12C4 gave good results.
Iron(II) was also extracted considerably with DC18C6 from 10-11 M hydrochloric acid solutions containing titanium(III) chloride (Fig. 1). A plot of percent extraction of iron(III) with DC 18C6, DB 18C6, or 18C6 from 10 M hydrochloric acid solution against mole ratio [crown ether] f [Fe] gave a sudden break at a ratio of 1, probably indicating 1:1 stoichiometry of the extracted species. Probably iron is extracted as chloro-complex, HFeC14, as the extraction of iron(III) chloride by isopropyl ether shows.9"4 Extraction, by crown ethers, of other metals forming chloro-complexes is being studied.
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